The DNA-binding domain of yeast heat shock transcription factor independently regulates both the N- and C-terminal activation domains.
The expression of heat shock proteins in response to cellular stresses is dependent on the activity of the heat shock transcription factor (HSF). In yeast, HSF is constitutively bound to DNA; however, the mitigation of negative regulation in response to stress dramatically increases transcriptional activity. Through alanine-scanning mutagenesis of the surface residues of the DNA-binding domain, we have identified a large number of mutants with increased transcriptional activity. Six of the strongest mutations were selected for detailed study. Our studies suggest that the DNA-binding domain is involved in the negative regulation of both the N-terminal and C-terminal activation domains of HSF. These mutations do not significantly affect DNA binding. Circular dichroism analysis suggests that a subset of the mutants may have altered secondary structure, whereas a different subset has decreased thermal stability. Our findings suggest that the regulation of HSF transcriptional activity (under both constitutive and stressed conditions) may be partially dependent on the local topology of the DNA-binding domain. In addition, the DNA-binding domain may mediate key interactions with ancillary factors and/or other intramolecular regulatory regions in order to modulate the complex regulation of HSF's transcriptional activity.